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A  particular  model  for  the  adsorption  of  a  dense  fluid  onto  a  crystalline  surface  has  been  studied  (L.  Blum 
and  DJ^.  Huckaby,  J  .  Chem.  Phys  94,  6887  (1991).  The  fluid  is  arbitrary  and  the  crystalline  surface  is 
modelled  by  a  hard  wall  decorated  with  a  triangular  lattice  of  sticly  sites.  This  model  can  be  mapped  on  a 
lattice  gas  model  with  inter£u:tion  potentisds  related  to  the  psuiticle  distribution  functions  of  the  smooth 
(undecorated)  wEdl  problem.  Approximate  adsorption  isotherms  in  the  0-p  plane  (fraction  of  occupied  sites 
vs.  bulk  density)  have  also  been  drawn.  However,  the  effect  that  the  three  peurticle  distribution  function  has 
on  the  critical  point  has  also  been  estimated  (D.A.  Huckaby  and  L.  Blum,  submitted)  and  it  is  quite  important. 
Here  we  have  performed  Monte  Carlo  simulations  of  a  model  system  inspired  on  this  work.  It  is  a  2D  systems 
interacting  via  a  hard  sphere  plus  a  triangular  well  potential  and  immersed  in  Em  external  fleld  described  by 
a  triangular  lattice  of  sticky  sites.  We  have  studied  its  phase  diagram  paying  some  attention  also  to  its 
behavior  in  the  limit  of  infinitesimally  small  sticky  adhesion. 
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The  sticky  site  model  (SSM)  has  been  recently  introduced  as  a  simplified 
but  not  too  unrealistic  model  of  a  structured  solid-liquid  interface  [1].  Here 
we  focus  our  attention  on  the  adsorbed  lajwt  onto  a  surface  that  la  modelled 
as  a  amooth  plane  auiface  with  sticky  pointa  oo  it.  Theee  sticlqr  points  form 
a  crystalline  lattice  representing  the  adsorption  ntes  and  the  adsorbed  layer 
feels  them  as  an  external  potentiaL  Thle  potential  u(r)  can  be  repxeaented 
by  its  Boltsmann  factor 

e«p(-/?«(r))  a  1  +  2  A5(»  -  niai  -  nsaa)  (1) 

eiiSi 

Here  ai,a9  describe  the  lattice,  the  stkldness  parameter  A  represents  the 
fttgacity  of  an  adsorbed  atom  and  ^  «  l/kT. 

We  hase  perfermed  MC  simulations  <»  a  system  of  196  particles  that 
interact  between  themeelvee  with  the  hard  sphere-triangular  well  potential 
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the  sticky  sitce  form  a  triangular  lattice  of  constant  o  a  ro  and  are  modelled 
by  the  potential 
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wiik  rft  sl.S0,  0.16.  Thwe  also  an  196  sticky  8itos»  tha  deiiaty  is  i;  = 
*Nf[4V)  S.53  (dose  pacldng  is  eta  ■>.8)  and  tko  paniDetsM  that  vary  vs 
T,Wi  and  U«.  ^veisl  data  sets  wsn»  considered  aad  the  rnas*  length  wm 
typically  between  20  vid  30  10*  MC  itcps.  In  Fig.  lmb,c«d,  we  >b<m  lesnlts 
Ibi' *1i0|  iaKit)  ,J«tI  wo  plot  a^ptm  isotberuMi 

an  tk  fnnciloa  oC  n  adsorption  'as  a  hmetioa  cd  T  witb  tf^TabsIluLg  ibs 
corses;  Vt^e  -SO  always.  It  is  ossn  that  tha  systam  undergoes  a  Orst  order 
phase  tranation  hqiad'Sdid,  that  the  solid  eonunensatatM  with  the  lattice  of 
sticky  sites  aad  that  the  upnsing  in  adsorption  coincidos  with  jj(t)  dsvslopiiog 
shouldeis  conwptmdug  to  the  triangulv  lattice  peaks. 
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Figure  Captions 

FlRttte  1.  a)  Stuck  puticles  probability  distribution  function  for  Vt^  -SO, 
Ts:15,25,40  (solid,  dot  and  dashed  lines);  b)  pair  distribution  function  for 
TsslS  and  triangulai  lattice  peak  positions  (solid  and  dashed);  c)  idem  as  b) 
with  T=25;  d)  idem  as  b)  with  T=40;  e)  adsorption  isotherm  as  a  function 
of  Vt  for  T=16,25,40;  f)  adsorption  as  a  functiem  of  T  for  l/,=  -70,-50,-30. 
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